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(54) CnOCOB nOflflEP>KAHH^ CHBHPEfl3BEHHOrO BAKL4MHHOTO WTAMMA CTH-1 



(57) PecfcepaT: 

M3o6peTeHne npeAHasHaneHO Afifl 
npou3BOACTBa CTa6nnbHbix 

BblCOKOKaHeCTBeHHblX BaKLJHHHblX 

cn6npe«3BeHHbix npenapaTOB. MnKpo6HyK> 
nony/iHLjwo naccupyioT Mepea opraHH3M 

BOCnpMUMMMBOrO >KMBOTHOrO, BbiceBafOT 

aHa^M3npyeMyK) KynbTypy Ha arapoByio cpeAy c 
npoTMBOCn6npefl3BeHHbiM mo6ynnHOM. CpeAa 
no3BO/iReT Bbmsn^Tb TOKCMHoo6pa3yK)mne 

KJlOHbL BblflBfieHUe KTIOHOB npoBOAflT noA 

KOHTponeM nonHoqeHHOCTM Han6onee 



MMMyHonornMecKM 3Ha^HMbix ASTepMMHaHT pag, 
ief, cya MeTOAOM no/iHMepa3HOM i^enHOM 
peaKL|MM. M3o6pereHne no3BOJifleT W3 
reieporeHHbix KynbTyp BaKi^MHHoro urraMMa 

CTM-1 CO CHM>KeHHOM MMMyHOreHHOCTbJO 

nojiy^aTb OAHOpOAHbie no ASTepMWHaHTaM 

TOKCHH006pa30BaHMfl BblCOKOHMMyHOreHHbie 

KyjibTypbi m npeAynpe>KAaTb B03MO)KHoe 
yBenMHeHkie AHCCOHHaLjMH cboHctb KynbTyp npn 
HacTbix nepeceeax b HeceneKTMBHbix ycnoBymx. 
3 Ta6n. 
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(54) METHOD OF MAINTENANCE OF ANTHRAX VACCINE STRAIN STI-1 



(57) Abstract: 

FIELD: medicine, microbiology. 

SUBSTANCE: invention relates to the 
production of stable vaccine antianthrax 
preparations of the high quality. Microbic 
population is passaged through the body of 
susceptible animal, analyzed culture is sown 
on an agar medium containing an antianthrax 
globulin. Medium ensures to detect 
toxin-forming clones. Clones are detected 
under the full value control of the most 



immunologically important determinants pag, 
lef, cya by method of polymerase chain 
reaction. Invention ensures to obtain 
homogeneous and high-immunogenic cultures by 
indices of toxin formation determinants from 
heterogeneous cultures of the vaccine strain 
STI-1 of decreased immunogenicity and to 
prevent possible increase of dissociation of 
properties of cultures at frequent resowing 
under nonselective conditions. EFFECT: 
improved method of maintenance. 3 tbl, 4 ex 
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H3o6peTeHne othocmtca k TexHOJiorwM 
npuroToaneHUfl MeAMUUHCKVix npenapaTOB, & 
M3CTHOCTM k cnoco6aM noAAepwaHMfl 
cn6npeH3BeHHoro BaiajMHHoro wTaMMa CTM-1, 
o6ecneMMBaioiMMM CTa6n/ibH0CTb ero 
6nonorvmecKnx cbomctb c coxpaHeHMeM 

BblCOKOM MMMyHOreHHOCTM, M MOHCeT 6blTb 

Mcnonb30BaHo b npaKTMKe npoM3BOACTBa 
BbicoKOKaMecTBeHHbix cn6npefl3BeHHbix BaxquH. 

H3BecTHbiM b MMKpo6no^ornMecKOM npaKTMKe 
cnoco6 noAAep>KaHHfl KynbTyp cn6npefl3BeHHoro 
BaKijHHHoro LUTaMMa CTM-1 3aKnioMancfl b 
nepnoAnnecKOM nepeceBe mmkpo6ho& 
nonynflijMM c ncnonb30BaHneM nMTaTenbHbix 
cpeA Ana nonyneHMH 6noMaccbi M3 cnop. 
(PemaMeHT npoM3BOACTBa hcmbom 

cn6npeji3BeHHOti BaKijMHbi CTM cyxofi. HMMBC 
T6nnncn ot 19 anpena 1983; 

3KCnepMMeHTaJlbHO-npOH3BOflCTBeHHblM 

pemaMeHT N 364-92 Baxi^MHa CM6npen3BeHHaH, 
>KMBa« cyxaa Ana noAKowHoro m 
CKapucffUKaunoHHoro npuMeHeHun). 

HeAOCTaTKOM cymecTByioinero cnoco6a 

HBJlfleTCfl OTCyTCTBUe yCJIOBMM, n03BOJlHK)lHMX 

H3 reTeporeHHOM nonynflUMM npOBOAHTb OT6op 

TOKCHH006pa3y»OlHMX KJIOHOB C nOJ!HOI4eHHblM 

Ha6opoM MMiwyHonornMecKH 3HaMHMbix 
AeTepMMHaHT (pag, lef, cya). 

3aAaMefi n3o6peTeHH« HBrmeTCH 
CTa6nnH3aL\Mfl OCHOBHblX 6uionornMecKnx 
cboActb KyiibTypbi cn6npefl3BeHHoro 
BaKi4HHHoro WTaMMa CTM-1, b nacTHOCTM, 
coxpaHeHMe MMMyHOreHHOCTM. 

PeojeHne 3aAaMH AOCTuraeTca 
naccwpoBaHneM mhkpo6hom nonynfli4MM Hepe3 

OpraHM3M BOCnpMUMMUBOrO >KMBOTHOI"0 c 

nocneAyKDLUMM BbiceBOM aHann3npyeMOM 
KyribTypbi Ha cpeAy cneunanbHoro cociaBa, 
no3BOJiflK)L^yio BbiAen^Tb TOKCMHoo6pa3yfoi^ne 

KTIOHbl noA KOHTpOflSM nonHOL^eHHOCTM 

Han6onee MMMyHo/iornHecKn 3HaMHMbix 
AeTepMMHaHT (pag, lef, cya) MeTOAOM 
noiiMMepa3HOM L^enHOM peaKLjUH (flLJP). 

CymHOCTb npeAno>KeHHoro cnoco6a 

3aKJ1K)MaeTCfl B MCnOJlb30BaHMM COBOKynHOCTM 
MeTOAOB Ce/ieKl^MM M KOHTpOJlfl reHeTMHecKOM 
nOJlHOL^eHHOCTM OTAeribHblX KJIOHOB M3 

reTeporeHHOM nony/iai^M cM6Mpea3BeHHoro 
BaKL^MHHoro LUTaMMa CTM-1 , o6ecneHMBaK)ii^MX 
nonyMeHMe KyribTypbi c BbicoKMMM 
MMMyHo6nonornMecKMMM noKa3aTenflMM. 

Bo3MO>KHocTb ocymecTBneHMH 3aflBrmeMoro 
M3o6peTeHM« noKa3aHa cneAyJoiuMMM 
npMMepaMM. 

(IpMMep 1. naccMpoBaHMe KyribTypbi 
CM6Mpea3BeHHoro BaKi_(MHHoro ujTaMMa CTM-1 

Hepe3 OpraHM3M BOCnpMMMMMBOfO >KMB0TH0r0 M 

era BbiAe/ieHMe. 

HcxoAHyK) cnopoByio cycneH3MK) MaTOMHOM 
KyribTypbi LUTaMMa CTM-1 bboaat TecTMKyrmpHO 
no 0,5 Mn b A03e 50. ..100 mxih. cnop no cneTy 
b KaMepe ropaeBa TpeM mopckmm cbmhk3m 
(caMuaM) MaccoM 400. . 450 r. Ha TpeTbM cyTKM 
>KMBOTHbix ycbinriflKDT xnopocJ)opMOM, 
BCKpbiBaiOT, M3BneKaioT cene3eHKy m ASJiaiOT 
M33KM OTne^aTKM Ha noBepxHOCTb arapoBOM 
cpeAbi c npoTMBOCM6Mpeyi3BeHHbiM 
raMMa-mo6ynMHOM, npMroTOB/ieHHbiM no 
nponMCM, r/n: 

MflOD-nenTOHHbiM 6yribOH, mji - 750,0 

arap, r - 25,0 

Ka/l MM CpOCCfJOpHOKMCJlblM OAH03aMeii^eHHblM 

TpexBOAHbiii, r - 1,5 
mioK03a, r - 2,5 

MarHMM CepHOKMCJIbIM CeMMBOAHbIM, T - 1 ,0 
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0,016 
0,02 



Mil - 



10% 



arapa 



MapraHeij cepHOKMcnbiM nflTMBOAHUM, r - 

0. 013 

Ka/lbl^MM XTIOpHCTblM LUeCTMBOAHblM, P 

>Kene30 cepHOKMcnoe ceMMBOAHoe, r 
ypaqnn, r - 0,0014 
aAeHMH cy/ib<})aT, r - 0,0021 
TMaMHH rviApoxnopMA, r - 0,002 
0eHonoBbiM KpacHbiM, r - 0,024 
HaTpMfl 6MKap6oHaT 10% pacTBop, 
100,0 

mo6yriMH npoTMBOCM6Mpe^3BeHHbiM 
pacTBop, mji - 100,0 
pH, eA- - 7,8 - 8,4 

HaHeceHHoe Ha noBepxHOCTb 
coAep>KMMoe ceneseHKM nocneAOBaTe/ibHO 
pacnpeAennioT lunaTeneM Ha 4... 5 naweK. 
HaujKM noMeiAatOT b 3kcmk3top m MHKy6MpyiOT 
npn 35...37°C b aTMOccpepe CO2. 

Ha BTOpbie CyTKM MaUJKM BblHMMaiOT M3 

SKCMKaTopa m npeABapMTe/ibHO MX 
npocMaTpMBaiOT atia OT6opa kojiohml^ c xoponio 
bmammom 30hom npei^MnMTai^MM. 3oHa 
npeuMnMTai^MM MO>KeT o6pa30BbiBaTbca KaK 
BOKpyr, TaK m noA KonoHMeM. fln« 6onee 
neTKoro npoHBfieHMH soh npei^MnMTai^MM speMJi 
MHxy6npoBaHHfl HaweK mo>kho npoAnnTb ao 3. . . 
4 cyTOK npM KOMHaTHOM TeMnepaType b 
aTMOccfrepe B03Ayxa. Kojiohmm, o6pa3yioiAMe 
30Hbi npei4MnMTai4MM, 0T6MpaK)T 

6aKTepMonorMMecKOM neTneM Anfl npoBeAeHMH 
aHariM3a noriHOi^eHHOCTM AeTepMMHaHT 

T0KCMHO06pa30BaHMfl MeTOAOM [114P. 

flpMMep 2. (IpoBeAeHne K/iOHOBoro aHa/iM3a 
KyribTypbi LUTaMMa CTM-1, BbiAeneHHOM M3 

cene3eHKM BOCnpMMMHMBOrO )KMBOTHOrO, 

MeTOAOM nL(P. 

OTo6paHHyio An« npnroTOBneHMfl MaTpuHHOM 
flHK KonoHMK) pecycneHAMpyioT b 10.. .30 
MMKponpo6MpKax co 100 mkji riMSMpyioiAero 
pacTBopa (20 mM NaOH, 100 mM TpMC, 2,5% 
AOAenMncynbcf)aTOM HaTpM^) m MHKy6MpyioT 15 
mmh npM 70 °C, nocne nero cMeiuMBaioT c 
paBHbiM o6"beMOM cMecM cfreHona m 
xnopoc^opMa (1:1) m LieHTpMcpyrMpyioT b 
TeneHMe 5 mmh npM 15000 o6/mmh Ha 
MMKpoi4eHTpMC|)yre "Eppendorf". BoAHyio c)Da3y 
oca>KAaK)T STaHoriOM m qeHTpMc^yrMpyioT b 
TeneHMe 10 mmh. H a Aoca aoh Hy k> >KMAKOCTb 
yAanyiiOT, ocaAQK BbicyniMBaKOT Ha B03Ayxe m 
pecycneHAnpyioT b 10. ..30 mkji 6y4)epa TE (10 
MM tpmc, 1 mM 3ATA, pH 7,4). 

flrm nocTaHOBKM ni_(P HenocpeACTBeHHO 
nepeA aHariM30M totobat MHKy6ai4MOHHyK) cMecb 
cneAyfoiAero cocTaBa (M3 pacneTa Ha 100 mkji 
peaKUjHOHHOM CMecu): 

6ycf)ep a^« aMnnMcjDMKai^MM ("Emoh") - 33,3 
mkji; 

npaMMepbi k MccneAyeMOMy reHy (cm. Ta6n 

1. ) - no 10 pM Kaworo; 

,T4HK-noriMMepa3a Taq - 2,5 Efl; 

CMeCb A®30KCMHyKneOTMATpMCf)OCC})aTOB - AO 

KOHeMHOM KOHi4eHTpai4HM 0,4 mM; 

AMcmnnupoBaHHafl BOfla - ao 100 mkti. 

MHKy6ai4MOHHyio CMecb An« BbipaBHMBaHMJi 
ycnoBMM 0epMeHTaTMBHoro CMHTe3a totobat 
OAHOBpeMeHHO An« KOHTponbHotf m Bcex 
aHariM3MpyeMbix npo6, TinaTenbHO 

nepeMeiuMBaioT m pa3/iMBaioT no npo6MpK3M 
Ann aMnriMc})MKaL^MM b o6"beMe 20. ..25 mkji. B 
npo^MpKM bhocat no 1 MKfi MccneAyeMoro 
riMsaTa, b KOHTporibHyio npoGMpxy 1 mkji 
CTa h Aa pT h o ro o6pa3L\a flHK CM6Mpe«3BeHHoro 
MMKpo6a, nonyMeHHoro npM riM3Mce KneTOK 
BTOpoCl BaKl^MHbl UeHKOBCKoro. flnfl 
npeAOTBpaineHMH McnapeHMfl noBepx 
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WHKy6aL4H0HH0fi CMecu HaHocaT Kannio 
Ba3ennHOBoro Macna m noivieu^atoT npo6npKH b 
LUTaTMB nporpaMMnpyeMoro TepiuocTaTa. fll^P 
npoBOAflT b Te^eHne 30 ljhkhob co cnepy\ou\mw 
TeMnepaTypHbiMM pewwviaMw: nnaBneHkie flHK 
(15 ceKyHA npn 94°C), o™nr npaflMepoB (15 
ceKyHA npn 48°C), cnHTe3 KOMnneMeHTapHofi 
L^enn flHK (30... 180 ceKyHfl npn 72 °C, b 
3aBHCMMOCTn or AnMHbi aMnnncj)nm<ipyeMoro 
ynacTKa). 

no OKOHHaHMH npoLjecca cf)epMeHTaTMBHoro 
CMHT©3a flHK npo6bi aMnnw4)HKaTOB bhocpt b 
1,5% arapo3HbiM renb c 6poMucTbiM GTMAneM, 
noMemeHHbiCi b npn6op a/ia cy6MapnHHoro 
ropn30HTanbHoro 3neKTpoct>ope3a. 

HannHne n OAHHaKOBaa, b cpaBHeHnn co 

CTaHflapTHblM 06pa3L40M, aneKrpocjDopeTHHecKafl 

noABM>KHocTb (T.e. pa3Mepbi aMnnnKOHa) 

CBMAeTenbCTByiOT 06 HHTaKTHOCTH 

aHariM3npyeMoro reHa b ncc/ieAyeMOM KnoHe. 
Bonbwaa aneKTpocjDopeTMMecKafl noABMXHocTb 
aM/iMKOHa cBMASTejibCTByeT 06 ero MeHbiiiMX 
pa3Mepax {p&neuyuA nacTM reHa BHyipn 

C^JiaHKMpyfOli^MX npaPlMepOB). flpHMMHOM 
OTCyTCTBMfl aMnJlMC})MKai4MH B OAHOM M3 

aHann3wpyeMbix o6pa3LjoB MO>KeT 6biTb no/iHoe 
OTcyTCTBue AaHHoro reHa, p,eneuy\n ynacTKa 
reHa KOMnnmvieHTapHoro OAHOMy M3 
<pnaHmpy\ou\\Ax npafiiviepoB h/im MeTOAnnecKafl 
OLDM6Ka npn BbiAeneHMM flHK. OTcyTCTBue 
cjDepMeHTaTMBHoro CMHTe3a npn ucnonb30BaHw/i 
BHyTpeHHux npa^MepoB, oco6eHHO npn HannnuM 
aMnni/ic^MKai^nM c npaMMepaMM k APyrww 
AeTepMMHaHTaM, CBHAeTenbCTByeT o no/iHoPI 
yrpaTe aHann3npyeMoro reHa. 

npuMep 3. floKa3aTenbCTBO bo3mo>khocth 
ncnonb30BaHMfl weTOAa UUp ppn aHann3a 
TOKCMHoo6pa3yiomMX reHOB (pag, lef, cya). 

Ms npuBeAeHHbix b Ta6n.2 AaHHbix bmaho, 
hto y KyribTyp, noABeprwi/ixcfl MHoroKpamoMy 
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nepeceBy, HaKannnBaKrrca Myiai^i/in, 
noBpe>KAaioiMne AeTepMMHaHTbi 
TOKCMHOo6pa30BaHHH. ripn Mcnonb30BaHMM ni4P 
BbiHBiifleTCfl reieporeHHOCTb MMKpo6Hotf 
nonyjiHunn wccneAOBaHHbix KynbTyp, npe>KAe 
Bcero no HannHMKD reHa pag. flpoBeAeHkie 
KynbTypbi nepes opraHH3M wnBOTHoro 
yMeHbiuaeT reHOB reieporeHHOCTb mmkpo6ho^ 
nonyn^L^HM no npn3HaKaM Hannm/m u 

nOJlHOpa3MepHOCTM TOKCMH006pa30BaHMfl. 

npuMep 4. floKasaTeribCTBO bo3mo>khocth 
npuroTOB/ieHMfl BbicioKOWMMyHoreHHofi KynbTypbi 
LLuaMMa CTM-1 . 

ripuroTOBneHHbie no hobom cxeiue c 
ncnonb30BaHneM OAHOKpaTHoro nacca>Ka nepe3 

OpraHMSM MOpCKOM CBMHKM M OT6opa 

nojiHOL\eHHbix no TOKcuHonpoAyKi^nn iuiohob 
MeTOAOM f1L4P Tpn cepnn KynbTypbi BaxL^HHoro 
LUTaMMa CTM-1 oTJiMManiicb CTa6unbHOCTbio 
AeiepMMHaHT TOKCWHOo6pa30BaHua m 
cymecTBeHHo npeBocxoAvmn ucxoAHyio 
KyribTypy 1972 r. npuroTOBneHHfl no 
MMMyHoreHHocTH (cm. Ta6n.3). 

TaKMM o6pa30M, AaHHap MeTOAHKa 
no3Bonnna H3 Ky/ibTypbi co cHM>KeHHOM 
MMMyHOreHHOCTbJO M BblCOKOM reTeporeHHOCTbra 
nonynnTb BbicoKOMMMyHoreHHbie KynbTypbi m 
npeAynpeAMTb B03Mo>KHoe yBennHeHne 
AMCcoi^nau.MM nx cboCictb npn HaCTblX 
nepeceBax b HeceneKTMBHbix ycnoBnqx. 

ct>opMyna M3o6peTeHMfl: 

Cnoco6 noAAep>KaHnq cM6npen3BeHHoro 
BaKi^UHHoro LUTaMMa CTM-1 nyTeM npoBeAenn^ 
naccaKe^, oTJiMMaioiAHMCfl Teivi, mto 
naccupoBaHne npoBOA^T nepe3 opraHM3M 
BOcnpnnMHUBoro >KHBOTHoro c nocneAyioi^MM 
BbiceBOM naccupoBaHHOM KynbTypbi Ha 
arapoByio cpeAy c npoTHBocn6npe«3BeHHbiM 
rno6ynnHOM m KOHTponeM MMMyHonornHecKn 
3HaHMMbix AeTepMMHaHT pag, lef, cya MeTOAOM 
noriMMepa3HOM LienHOM peaKunn. 
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Ta6jwua 1 



CneuH(J)HHecKne npaMMepu, npHMeiueMBie npn aHajiH3e. 



ro 

IS3 
O 
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THn npaHMepa 


HyiaieoTHOTWH cocrraB 


TeMnepaiypa 
oDKiira 


flpaHMepw aji* aMnjiH^HKauHH reHa pag 


U1787, OCHOBHOH 


GGGGATCCAAAAAGGAGAACGTATATG 


49,0°C 


L4081, OCHOBHOH 


CCGGATCCTTATCCTATCTCATAGCC 


58,5°C 


L2994, BHyrpeHHHH 


TGTAGATTGGATCCGTCCCAGTA 


55,8°C 


U2378, BHyrpeHHHH 


CAAGAGATCTGCGAAGTACAAGTGCTGG 


59,4°C 


U 2825, BHyrpeHHHH 


CGTTCTT/4GATCTTGGTGGGAGTGT 


58,8°C 


U3388, BHyrpeHHHH 


CTGGTVi GATCTGCGG AT AGAGGCGGTT A 


61,5°C 


L2400, BHyrpeHHHH 


GGTCTGGATCCGTAGGTCCAGCA 


60,5°C 


L3702, BHyrpeHHHH 


ACTGACGGATCCGCCCCAACT 


59,8°C 


U2158, BHyrpeHHHH 


GGGGT/) GATCTCC AAGAAGTGATTAA 


55,2°C 


L2622, BHyrpeHHHH 


GGTGTCTTGGATCCGGTGATACATTCTTA 


62,1°C 


TIpaHMepbi juix aMruiH(})HKauHH reHa lef 


U 785, OCHOBHOH 


GGGAGGATCCGGGCGGTCATGGTGATGT 


58,6 °C 


L3020, OCHOBHOH 


CCCAGGATCCCGTTCAGCATGGTCCGTAG 


51,3°C 


U1490, BHyrpeHHHH 


ATGCACCGGAAGCTTTTAA 


50,1 °C 


L2267, BHyrpeHHHH 


TCCATTTCAAACGCTCATTAT 


49,5 °C 


npaHMepw ujih aMnjiH(J)HKauHH reHa cya 


U 519, OCHOBHOH 


CCAG4GATCTGCAGATCAAGAACCAAAGGAG 


48,5°C 


L915, OCHOBHOH 


CCACAGGATCCTCAATAATTTTTTGGAAGACCT 


48,1 0 C 


U 1324, BHyrpeHHHH 


GCCCCCGACATGTTTGAG 


49,2°C 


L 2249, BHyrpeHHHH 


AACCACATCCCCCCCTGTAT 


48,9°C 
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npHMeMaHHJi: 1 HyicnecramHaa nocjie^OBaTejibHOCTb npHBeaeHa ot 3 ' - k 5 ' - 
KOHuy flHK; 2.L-hhhchhh npaftMep; 3.U-BepxHHH npafiMep. 
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Ta6jiHua 2 



BjiHAHwe naccHpoBamw b hcccjigkthbhhx ycnoBRffx 
Ha aerepMHHaHTLi TOKcimoo6pa30BaHM 



UlTaMM, rofl 


IIacca>K 


KojlHieCTBO 








npHroTOBJieHtw 


iepe3 


nepeceBOB 


IIpoueHT 


Ae<p4>eKTHbix 


KJIOHOB 




MCHBOTHOe 


Ha nnc 














pag 


lef 


cya 


CTH-1,1972 


He npoBO.nH.nn 


0 


10 


10 


10 


He npOBOflHJIH 


10 


20 


30 


30 


CTH-1, 1994 


OflHOKpaTHMH 


0 


0 


0 


0 


OflHOKpaTHMH 


10 


10 


10 


10 



o 

o> 
o 
o 

Ta6jiraja 3 ^ 

XapaiorepHCTHKa KyjibTypH niTaMMa CTH-1 







KoJiHHecTBO cnop 


CoaepacaHHe kjiohob c 


HHfleKC 




IIlTaMM, cepHH, 


b npOMeHTax 


yrpaTOH hjih 


HMMyHHTeTa, 


73 


TOfl npHrOTOBJieHHJ! 


no MK 


OKpameHHbix 


aejieuHSMH b reHe pag 


ycji.efl. 








no LJhjiio- 


b npouewrax 




ro 






HwjibceHy 








CT11- 1,1 972 


98 


90 


10 


2,2- 10 3 




CTH-1, cepwa 1,1994 


96 


94 


0 


5,0 10 5 


ro 
o 


CTH-1, cepH* 2,1994 


95 


92 


0 


5,0 10 5 


o 


CTH-1, cepiui 3,1994 


98 


96 


0 


2,510 5 



a: 



<0 npHMenaHHe. MK - kojihhcctbo a<H3Hecnoco6Hbix cnop, onpeaenaeMoe 

MeTOflOM noflc^eTa b MHKpoicyjibType. 

O 
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